Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.010 Å; disorder in main residue; R factor = 0.046; wR factor = 0.130; data-to-parameter ratio = 20.1.
The reaction of a cobalt(II) salt with 4-(dimethylamino)-pyridinium hydrobromide perbromide yielded the title compound, (C 7 H 11 N 2 )[CoBr 3 (C 7 H 9.1 Br 0.9 N 2 )]. In the anion, the Co II atom is coordinated in a distorted tetrahedral geometry by three Br atoms and the pyridine N atom of a bromine-substituted 4-(dimethylamino)pyridine molecule, whose formation probably results from an incomplete substitution (90%) catalysed by the Co II ion. One of the three bromine atoms bonded to the metal is disordered over two sites in a 0.9:0.1 ratio. An N-HÁ Á ÁBr hydrogen bond connects the cation and anion.
Related literature
For bis (4-(dimethylamino) (1996) ; Sumner & Steinmetz (1985) .
Experimental
Crystal data (C 7 Hydrogen-bond geometry (Å , ). Fig. 1 ). The Co II atom is coordinated by a bromine-substituted 4-(dimethylamino)pyridine molecule, whose formation probably results from an incomplete (90%) electrophilic substitution of 4-(dimethylamino)pyridine that is probabably catalyzed by the cobaltous ion.
Green cobalt acetate (0.70 g, 2.8 mmol) dissolved in water (2 ml) and 4-(dimethylamino)pyridinium hydrobromide perbromide (1.00 g, 2.8 mmol) dissolved in ethanol (50 ml) were mixed and the mixture was heated for one hour. The red solution was filtered; well-formed deep-blue crystals were isolated from the solution after several days.
Refinement
H atoms were placed at calculated positions (C-H = 0.95 and 0.98, N-H = 0.88 Å) and were treated as riding on their parent atoms, with U iso (H) = 1.2(or 1.5)U eq (C).
One of the three Br atoms that are bonded to Co1 is disordered over two positions (Br3 and Br3') . The Br3 atom is 3.5
Å from Br4 i atom [symmetry code: (i) = 1-x, 1-y, 2-z]. However, as the Br3' atom is only 3.0 Å from Br4 i , the atom that is linked to the C2 atom should then be a mixture of Br and H atoms, with the provision that the occupancies of the Br3 and Br4 atoms are identical. As the occupancies refined to nearly 0.9:0.1, the occupancy factors were then fixed as 0.90 and 0.1 for Br3 and Br3', as well as for Br4 and H2. Other ratios, e.g. 0.85:0.15 and 0.95:0.05, gave less satisfactory R indices and large peaks/deep holes in the difference Fourier map. The anisotropic displacement of the minor occupant was restrained to be nearly isotropic; the Co-Br distances were restrained to within 0.01 Å of each other.
The final difference Fourier map had a peak in the vicinity of Br2 and a hole in the vicinty of Br4. The magnitudes of both could be decreased by lowering the 2θ limit to 50°.
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